The connection between under-nutrition and HIV is bidirectional. It affects the quality of life, as well as the survival of affected people. While this is the case, there are various nutritional challenges, which are faced by people living with HIV/AIDS (PLWH), and which hamper the fight against the scourge. This study therefore sought to map literature on the nutritional challenges among PLWH in sub-Saharan Africa and guide future research in nutritional management to improve health outcomes for PLWH. A systematic search was done from the following sources: PubMed, the Cochrane Database of Systematic Reviews, EBSCOhost (CINAHL and Academic Search Complete), Web of Science, and Google Scholar. In addition, information was obtained both from unpublished studies, which included book chapters, reference lists, theses and conference papers. Eleven (11) studies met the inclusion criteria, and were used for data extraction. The studies were based in different countries, which form part of the Sub Saharan Africa. One of the studies was carried out in Senegal, two studies were carried out in various West African countries, one study was carried out in Burkina Faso; one study was carried out in Ethiopia and one of the studies was carried out in different countries forming part of the Sub Saharan Africa. Two of the studies were carried out in Zambia, one in Zimbabwe, one in Cameroon, and one in Ghana. Most of the studies established the main nutrition challenge facing PLWH to be food insecurity. Based on the findings of the study, it can be concluded that some of the main nutrition challenges include food insecurity, lack of nutritional support among PLWH, late detection of HIV, huge cost of treating severe acute malnutrition, and lack of feeding supplementations.
majorly within the poor communities, and most noticeably in the sub-Saharan Africa (Almeida-Brasil et al., 2018) . At household level, HIV/AIDS may have a highly disastrous impact on food security and nutrition (Ivers et al., 2009 ). HIV affects more individuals than it infects. Every dimension of food security, like availability of food, access and use, are always at risk within the environments in which there is a high HIV/AIDS prevalence (Badri et al., 2005; Bigna, Plottel, & Koulla-Shiro, 2016) . Therefore, finding lasting solutions to the different nutritional challenges among PLWH is highly beneficial in ensuring that the adverse impacts, which are associated with the HIV/AIDS epidemic are avoided.
Lack of proper nutrition makes PLWH not to be in a position to maintain healthy and high quality life. Given infection with HIV to a great extent damages a person's immune system, this result in other kinds of infections, like diarrhea and fever (Alebel et al., 2018; Berhe, Tegabu, & Alemayehu, 2013) which have a ripple effect of lowering intake of food and interfering with the ability of the body to absorb food. Therefore, the given individual is weakened, becomes malnourished, and loses weight (Alebel et al., 2018; Duggal, Chugh, & Duggal, 2012; Elfstrand & Florén, 2010) . Nutritional support and care are the integral components of any action taken. While there are a number of benefits, which are linked to proper nutrition for the PLWH, in the sub-Saharan Africa, a number of challenges are faced, which result in malnutrition among PLWH (Duggal et al., 2012; Loos et al., 2017) . At the time of the review, there was no existing published synthesis on the nutrition challenges among PLWH in sub-Saharan Africa. Our research question was what evidence is available on nutritional challenges among PLWH in sub-Saharan Africa.
Methods
The Arksey and O'Malley's 2005 scoping methodological framework (Arksey & O'Malley, 2005) guided this review. A three-step process was followed. The protocol for the scoping review is published elsewhere (Dzinamarira & Mashora, 2019) . First was article search using keywords as detailed in Table 1 . Thereafter all eligible references were imported to EndNote X9 software. Duplicates were removed. This was followed by a title screen. Next, we performed abstract screen for eligibility. Articles that met the criteria detailed in Table 2 underwent full title review for eligibility. Extraction of data took place after this, and analysis of the results was done through the use of qualitative thematic analysis. We employed NVivo version 12 to analyze and code the data. A scoping review protocol was developed priori (Dzinamarira & Mashora, 2019) but was not registered on PROSPERO as PROSPERO currently does not accept scoping review protocols. The protocol was guided by Preferred Reporting Items for systematic review and meta-analysis protocols (PRISMA-P) 2015 guidelines. Cochrane database of systematic reviews 29 sub AND Saharan AND "Africa" AND "nutrition" OR "nutritional challenges" AND people living OR "HIV/AIDS" 2/14/2019
EBSCOhost (CINAHL and Academic Search Complete) 236 sub AND Saharan AND "Africa" AND "nutrition" OR "nutritional challenges" AND people living OR "HIV/AIDS" 2/14/2019 Web of Science 1,320
Total articles from primary search 2,557 
Study Design
The study adopted qualitative scoping review design. A scoping review has been shown to map literature on a given topic or on a given research area (Pham et al., 2014) . Scoping reviews offer chance for the identification of the key concepts, research gaps and the kinds and sources of evidence with the aim of informing practice, policymaking, as well as research (Pham et al., 2014) .
Literature Search
A systematic search was done from the following sources: PubMed, the Cochrane Database of Systematic Reviews, EBSCOhost (CINAHL and Academic Search Complete), Web of Science, and Google Scholar. In addition, information was obtained both from unpublished studies, which included book chapters, reference lists, theses and conference papers. We considered articles published from January 2001 to January 2019.
include: the author name, the publication year of the article, the geographical area of the studies, and research design. Characteristics of the included studies are detailed in Table 3 . 
Quality Assessment
The 2018 version of the Mixed Methods Appraisal Tool (MMAT) was used for the evaluation of the risk of bias for the studies, which were included in the review (Hong et al., 2019) . The studies, which met the inclusion criteria were assessed based on a number of areas, which include: clarity of the question and research objectives; capacity of the data collected to meet the research questions; data collection from sources that are highly suitable; and rigor and appropriateness of the tool used to analyze the data. Assessment was also done based on accuracy of the sampling technique used; representativeness of the population; rate of response; and the research conclusions. Calculation of the overall percentage quality score was done for the included studies. The scores ranged from ≤50%, which was regarded as low quality, 51-75%, which was of average quality, and 76-100%, which was regarded to be of high quality.
Collating, Summarizing and Reporting the Results
The research used thematic analysis for reporting the research findings from the existing literature. The researcher coded the evidence reported in the included articles. NVivo version 12 was employed for data management. Structuring of the literature was done based on the themes which were derived from the study outcomes.
Results

Screening Results
Initial search yielded 2,557 articles. Of the total, 1,437 articles remained after duplicates were removed. Further 1,171 were excluded after screening titles and 232 articles were excluded after screening abstracts. This left 23 articles for full text review (Supplementary File 1). Of these, only 11 articles met all the inclusion criteria. A detailed PRISMA flow chat is available on Figure 1 . 
Level of Bias for Included Studies
All the included studies passed through the methodological quality assessment, which was done through the use of the Mixed Methods Appraisal tool (MMAT)-Version 2018. All studies had a score of between 40% and 100%.
Characteristics of Included Studies
Eleven (11) studies met the inclusion criteria, and were used for data extraction. The studies were based in different countries, which form part of the Sub Saharan Africa. One of the studies was carried out in Senegal, two studies were carried out in various West African countries, one study was carried out in Burkina Faso; one study was carried out in Ethiopia and one of the studies was carried out in different countries forming part of the Sub Saharan Africa. Two of the studies, which were included, were carried out in Zambia, one in Zimbabwe, one in Cameroon, and one in Ghana. All the studies, which were included in the review, were published between the year 2001 and 2018.
Study Findings
All the studies strived to provide information concerning some of the main nutrition challenges among PLWH in sub-Saharan Africa. For purposes of the review the term Nutrition -refers to the sum of all the processes, which are often involved during the intake, assimilation, and use of proper quantities of nutrients for maintaining health, productivity and well-being.
Here we present our findings in three main themes that emerged from qualitative content analysis of the included studies' findings.
Food Insecurity
Severe food insecurity is one of the leading nutrition challenges among PLWH . In their study, , majority of the research participants who were HIV positive reduced their meal size due to food insecurity. The scholars linked severe food insecurity to lower dietary diversity, less education, and lower daily expenditure on household food. The study concluded by pointing out that the vast majority of HIV-infected adults in Ziguinchor and Dakar suffer from severe food insecurity. Similarly, also noted that food insecurity is the major challenge among PLWH in Sub-Saharan Africa . This has resulted in inadequate diet . , also cited food insecurity as one of the main nutrition challenge among children living with HIV . Findings from their study showed that severely malnourished children were mainly admitted during the periods of food insecurity or during the post-weaning period. At the same time, the study noted that the other challenge is the fact that WHO's guidelines for the management of children who are hospitalized with severe malnutrition offer minimal specific assistance for treating malnourished children having HIV . In Zimbabwe, , also indicated that one of the main changes, which is always faced include food insecurity, which were disguised as economic factors and inadequate rainfall . According to , this has posed huge challenges to the ability of the HIV/AIDS patients to maintain a healthy diet. A sub-theme that emerged from findings of this study was reliance on processed foods, which are less healthy rather than on indigenous foods. Earlier work by in Senegal yielded similar findings .
Lack of Nutritional Support
Another important theme that emerged from work carried out by indicated that lack of nutritional support was an important challenge among PLWH in sub-Saharan Africa . The findings pointed out that among the malnourished children, over half of them did not receive any kind of nutritional support.
Limited Resources and Lack of Feeding Supplementation
In Ethiopia, Gebremichael et al., 2018 , reported limitedness of resources as a main challenge (Gebremichael, Hadush, Kebede, & Zegeye, 2018) . HIV/AIDS patients to lack access to adequate nutritious foods (Gebremichael et al., 2018) . This poses a huge challenge to the success of ART. went further to add late detection of HIV/AIDS and lack of feeding supplementation as key nutritional challenges among PLWH in Zambia . Late detection of HIV and malnutrition as well as concomitant inadequate nutrition were also reported as the main nutrition challenge among PLWH .
Evidence of proxy indicators to nutrition challenges were presented in a sub-theme; inaccessibility of appropriate and timely medical services.
Inaccessibility of Appropriate and Timely Medical Services
The findings from , indicated that one of the main contributions to the excess mortality because of malnutrition among HIV-positive children is inaccessibility of appropriate and timely medical services . It noted the numerous barriers to access of medical care. The findings also indicated that the main financial barrier to treatment for both HIV as well as malnutrition is the huge cost of medical treatment in the nations in which public healthcare is not available. The scholars also noted that co-infection is another significant contributor to severe acute malnutrition among HIV-positive children. They noted that efforts to minimize the number of infections, like gastroenteritis (eg, through water sanitation), are highly significant. In Ghana, Asafo-Agyei et al., 2013, noted a high HIV seroprevalence among children with severe acute malnutrition and a significantly poorer outcome in mortality as well as weight gain (Asafo-Agyei, .
Discussion
The scoping review has mapped available literature on the nutrition challenges facing PLWH in sub Saharan Africa. The findings of the studies indicate that the notable nutritional challenges facing PLWH in sub Saharan Africa include food insecurity, huge cost of treating malnutrition, lack of nutritional support, and lack of feeding supplements.
Nutrition is essential when it comes to the HIV morbidity and mortality. Improved treatment modalities play a highly significant role in increasing life expectancy of HIV-infected individuals. Over 1 million adults within the United States live with HIV (Thuppal, Jun, Cowan, & Bailey, 2017) . A study was carried out in Kathmandu Valley, Nepal with the aim of estimating the prevalence of under-nutrition among PLWH in Nepal, and also to point out the main risk factors and to evaluate the correlations with PLWHs' quality of life and nutritional status (Thapa, Amatya, Pahari, Bam, & Newman, 2015) . Based on the findings of the research, some of the main nutritional challenges, which are faced, include illiteracy, and residence in care homes.
The usage of dietary supplements is very common among PLWH. The main challenges, which are always faced, include vulnerability of individuals to medical misinformation as well as to unfounded health claims (Evans et al., 2013; Kalichman et al., 2012; Mothi, Karpagam, Swamy, Mamatha, & Sarvode, 2011) . The findings of our scoping review generally indicate that some of the nutritional challenges are common across borders. As a result, various measures can be put in place to ensure that the challenges are addressed effectively and efficiently.
Consistent with our findings, Weiser et al. noted that food insecurity is a major risk factor for mortality among the antiretroviral therapy-treated individuals in British Columbia, mainly among the people who are underweight (Weiser et al., 2009; Weiser et al., 2011) . Innovative approaches for addressing food insecurity ought to be included in the HIV treatment programs. HIV-positive Injection Drug Users (IDU) reporting food insecurity are almost twice as likely to die, in comparison to food secure IDU (Anema, Vogenthaler, Frongillo, Kadiyala, & Weiser, 2009 ). The scholars therefore recommended the need for public health organizations to evaluate the possible role that food supplementation as well as socio-structural supports for IDU can play in reducing harm (Anema et al., 2009 ).
Our findings revealed lack of nutritional support and limited resources to contribute to nutritional challenges among PLWH in sub-Saharan Africa. 
Implications for Practice
Nutritional challenges have become a major concern, and measures need to be put in place to ensure that the right strategies are adopted in order to deal with the nutritional challenges among PLWH. The findings of this study indicates that the main nutrition challenges include food insecurity, lack of nutritional support among PLWH, and lack of feeding supplementations. Practitioners need to ensure that adequate health education on nutrition is provided to PLWH.
Implications for Research
Progress has been made in HIV epidemic control in sub-Saharan Africa with some countries reported to be nearing epidemic control for HIV. This has brought a shift in focus to ensuring quality life for PLWH. This study guides future research in nutritional management to improve health outcomes for PLWH. Future studies should develop various kinds of strategies, which should ensure that the challenges are addressed effectively and efficiently. Future research should also delve into some of the main measures, which can be put in place to ensure that PLWH.
Strength and Limitations
This review included studies which were carried out in different countries in sub-Saharan Africa. This gives a general picture concerning some of the main nutrition challenges among PLWH in sub-Saharan Africa. The scoping review adopted rigorous and transparent methods. In order to make sure that there was a broad literature search, the search strategy included several electronic bibliographic databases. The articles were thoroughly reviewed to ensure that they met the inclusion criteria. The review might not have identified all the studies in the published and grey literature although attempts were made to be as comprehensive as possible. Additionally, the search was carried out in English terms only. Characterization and interpretation of the included studies were also subject to reviewer bias.
Conclusions
The main aim of the study was to explore the nutrition challenges among PLWH in sub-Saharan Africa. Based on the findings of the study, it can be concluded that some of the main nutrition challenges include food insecurity, lack of nutritional support among PLWH, and lack of feeding supplementations.
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